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BARLEY. 

The acreage and production of barley in the United States amounted, in 1879, to 11997,717 acres, and tho 
product to 44,113,495 bushels. The production, by states, in the order of their production, is seen in the following 
table: 

'!'ADLE J:iXVIII.-BARLEY CROP OF 1879 (CENSUS OF 1880). 

Porcont. Cumula- Porocnt. Cumuln· 
No. States. .A.oros. Ilusliels. of total tlvo imr No. 

procluct. cont. 
Statos. .Acroa. Ilushels. of totnl tive pei· 

product, c~nt. 

-1----------1----1----------- -- -----------1----1----1----
1 Cnl.lfornia..................... £i80, 340 12, 570, 561 28. 52 28. r;2 
2 New York.................... 350, 020 7, 702, 002 17. 00 46.18 
B Wisconsin... .. .. . . . . . . . . . • • • . 204, 335 5, 043, 118 11. 48 57. 01 

4 Iowa.......................... 108, 801 4, 022, 588 0.12 oo. 73 
5 Minnesota.............. . .. .. . 116, 020 2, 072, 005 o. 74 73. 47 

-0 Nebrnskn..... •• • • •• • • • ••• . • .. • 1151 201 1, 744, 080 3. 00 77. 43 
7 Ohio.......... . • • • • • .. . .. . . . .. 57, 482 1, 707, 120 B. 87 81. ao 
8 Illinois:..... . . • • • • .. • • .. . • • • . 55, 207 1, 220, 523 2. 70 84. 00 
O Mfohlgnn...... . • . . . . • . . . . . .. . M, 506 11 204, 3JO 2. 73 86. 82 

10 Oregon.. • • • • .. • . • .. • •• .. . . . .. 20, 311 020, 077 2. 00 88, 01 

11 Wnshington ... .. • .. . . . . . . .. .. 14, 080 500, 537 1. 28 00.10 
12 Nevn.da... ... ... .... • • .. ••• • •. 10, 300 513, 470 1. 10 01. 35 
13 Kentucky...... • .. • • • ... • .. .. 20, 080 486, 320 1. 10 02. 45 
H Ponnsylvrmia...... ......... •. 23,502 4381 100 O. 00 03, 44 
15 Indinna...... . . • .. .. . . .. .. . . . . 16, ~90 382, 835 o. 87 04. lll 

10 Kans tis.... • • . .. • .. . .. • .. . .. • . 23, 993 800, 273 o. 08 04. 09 
17 Dnkotn....... ... . .. . • • .. • .. • • . 16, 156 277, 424 o. 68 05. 02 
lS Id1Lho...... . .. . .. .. .. . • . . .. .. . 8, 201 274, 750 o. 62 00. 24 
19 Vormont.............. •. • . .. . . 10, 652 207, 025 O. 01 00. 85 
20 Mnlno.... .. • .. • • • • • • • .. • .. .. • 11, 100 242, 185 o. 55 07. 40 

21 At·lzonn............ . .. . .. . .. . . 12, 404 230, 051 o. 54 07. 04 
22 Utnh......... . .. • .. .. . .. • • .. .. 11, 208 217, 140 o. •JO 08. 43 

26 Now ll11mpshiro ............. . 
27 '.reims ........................ . 
28 Now Mexico ................ .. 
29 Montana. .................... .. 
30 'Tonnossoo ................... . 

31 Goorgia. ..................... .. 
n2 Rhode Islnn<l. ................ . 
33 South Carolina ............... . 
34 Virgln!n. .................... .. 
35 Couneetlout ................. .. 

B6 Wost Vfrginia ............... . 
37 Mnryll'lnd ................... .. 
38 .Alnbaml\ .................... .. 
30 NowiTorsey .................. . 

B, 461 
5, 527 
2, 548 
1, 023 
2, 000 

1,430 
1111 

l, 162 

859 

575 

424 
220 
511 

240 

77, 877 
72, 786 
50, 053 
39, 070 
30, 010 

18, 002 
17, 783 
10, 257 
14, 223 
12, 280 

9, 740 
0,007 
5, 281 
4, 001 

41 I At>lrnnans ........... · .. · .... ·• ~:~ ~: ::: lj 
•t2 Dulawaro............ ......... 19 523 
43 Mlssiaslppl............ . .. . .. • 44 348 
44 Floritln......... ... .. . .. .... .. 21 210 

40 North Carolina .............. . 

45 District ofColumbln. ................................. .. 

46 Lou!sinna. ............................................ .. 
47 Wyoming ............................................. . 

0.18 
0.17 
0.11 
0. 00 

o. 07 

o. 05 
o. 04 
o. 04 
o. 03 

o. 03 

o. 02 

o. OJ 

o. 01 
o. 01 

o. 01 

Di>. a1 
00.48 
DO. 51). 
DD. 6S 

DO. 75 

09. 80 
DO. 84 
DO. 88 

00. 01 
00.94 

DO. Oil 
DO. D7 
00 08 
DO. 00 

100. 00 

23 Missom1. ... • ....... .......... o, 472 123, 031 o. 28 08. 71 

_!!_~;.:~~:~~u_·~-~--t~_~:_:·_.:_::_-.·_.-._:-._·.:_:_:_:c.,.__::_~~-~-'---1-~~-:1_1~-~--'---~-:~_8_,__:~_:~-~--'---·---'£-otnl_._ .. _ .. __ .. _ .. _ .. _ .. _ .. _ .. _·· l~-0-07-,71~~-4,_11~-40_5_l ____ I ___ _ 

The table of production shows that California and New York produce 46 per cent. of tho total crop. These two 
leacling sta.tes are very unlike fn their soils, climate, and methods of cnltivtttion, and strikingly illustra.te how very 
unlike conditions may lead to the same comrnerciltl result. In California the great production is due to two causes, 
the first, of course, being that the climate and soil are well adapted to the crop, while the other is that neither climate 
nor 1:1oil is so well adapted to the growth of either oltts or com. JJ'rom similar causes barley is the chief cereal in 
Arizona and Nevada. The rapid increa.se cluriug the last twenty or t11irty years in the growth of barley in tho 
northern states east of the nocky mountains is due to very different causes: first, because of the increased demand 
occasioncll by the increasing consumption of lager-beer and ale; and, second, that it commonly takes the place of 
wheo.t as a crop in localities where the Hessian fly renders wheat-growing precarious. This had much to do with 
stimulating its culture in New York, which sfaitc now ranks next to California in its aggregate pro(luction. 
The sn.me cause has operated in Ohio and in Iowa. Soils which will grow goocl wheat will also grow good barley, 
ancl when the Hessian fly or other cause reduces the wheat crop farmers substitute barley. The high price offered 
for bfLrley, compared. with the price of any other coarse grain, as the clemancl for malting increased, also had much 
to do with stimulating its growth. There have Men times when barley brought a considerably higher i>rice than · 
wheat in the markets, and, as it was less liable to destruction by insects, high prioes stimulated the increi1secl 
culture. The increased German immigration siuce 1847 has doubtless been another cause of increase of' growth . 

.A. precisely similar increase in tl1e growth of' barley as wheat-growing decreased has taken place in Great Britl1in. 
The breadth of wheat sown 'has greatly diminished in the British Isles during the last ten years, due mostly to tho 
pressure of American competition, and with this there has been an increase in the breaclth sown in barley. During 
this period the acreage of wheat has decre11sed in every district into which England is divided (agriculturally), and 
in every one the acreage of barley has increased. About half the area withdrawn from wheat cultivation has been 
devoted to barley. (For details of this change in the various districts, see G1·aigie on Ten Years' Statistics of Bri'tish 
Agriculture in Joiir. Stat. Soo., XLIII, 283, 286, and tables, pp. 309-311.) 

There are anomalies in the distribution of barley production in the United States which are quite remarlrnble. 
Pennsylvania produces less than half a million bushels, while New :York, similar to it in its other 11l'Oclucts, 
ppoduces nearly eighteen times as much. Indiana produces less than 383,000 bushels, while the three states of 
Illinois, Michigan, and Ohio, which surround it on three sides, produce together over 4,ooo,ooo bushels, and each of 
them produces from three to four and a half times as much as Indiana. These enormous clifferences in production 
are not explained by differences of either soil, climate, or markets. 

32 .AG 
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118 THE CEREALS-BARLEY. 

The production of barley in the whole country at the several census enumerations is as follows: 

'l'ABLE LXIX.-PRODUC'l'ION OF BARLEY. 

Crop year. Bushels. 

1879. • • • • • • • . • .. .. • .. • • • • • • .. .. 44, 113, 405 
1800.... .... . • . .. .. . ... . .. .. . .. w, 761, 305 

" 1850............ ..... .. ..... •• . 15, 825, 808 
1840..... .... .. ...... .... .. .. .. 5, 167, 015 
1830........................... 4, 101, 504 

The acreage and pro(lnction of barley for each year since the previous census, as estimated by the United 
States De1Jartment of Agriculture, is as follows: 

TABLE LXX.-ACREAGE AND PRODUC'l'ION OF BARLEY . 

Year. .Acres. Bushels. Yen,r. .A.croa. Bushels. 

1880 .............. 1, 520, 057 38, 171, 802 1874 .............. 1, 580. 020 32, 552, 500 

1870 .............. 1, 080, 700 40, 283, JOO 1873 .............. 1, 387, 100 32, OM, •101 

1878 .............. 1, 700, <100 42,.245, !i30 1872 .............. 1, 897, 082 20, 840, 400 

1877 .............. 1, 014, 054 34, 441, 400 1871. ............. .l, 177, 000 20, 718, 500 

1876 .............. l, 700, 511 38, 710, 500 1870 .............. 1, 108, 024 20, 205, 400 

1875 .............. 1, 780, 002 ao, oos, ooo 
--·-'--------'-------

The chief protlnction of this crop has always been in a very few states. 'J:lle :following ta,bles show six. states 
leading in production in preceding- census years : 

TADLE LXXI.-llARLEY CROP Ol!' 1839 (CENSUS OF 18•10). 

=r============;=====i=====;====='=================·~:==·c==--=-o~' 

No. Stnfo. .A.mount of 
crop. 

l'or cont. of 
total pro
tluotion. 

Cnmulit· 
t!Yupor No. 

cont. 
Stnto. 

.A.mount of l'or mint. or 
t-Otl\l }ll'O· 

crop. lluotiun. 

Cunmln· 
tiYOJW1' 

cent. 
__ , _____________ , _____ , _____ ,, _____ --11-------------l·---·--l-----1---

1 NowYork .......................... .. 
2 Maine .............................. .. 
3 Ohio ................................ .. 

lJuBhclB. 
2, 520, 068 

355, 161 

212, 440 

01 
0 

01 
70 
75 

4 Ponusyh·n,nla .................... .. 
Mnssnchusotts ..................... . 

6 Mlcbignn ......................... .. 

BuBhcls. 
200, 803 
165, 310 
127, 802 

6 

4 
3 

80 
81 
87 

-~------------'-----'-----,,!,,_ ____ .!!,.__.!.. ___________ ___, _____ ....c. _____ ,. ______ ,_ 

'rABLE LXXII.-BARLEY CROP OF 1849 (CENSUS OF 18GO). 

No. Stnto. 

1 New York .......................... .. 
2 Ohio ................................. . 

'Wisoonsln .......................... .. 

.A.mount of Per cent. of 
crop. t3~~\1~~~-

Bushels. 
n, 585, oso 

354, 358 
200, 602 

60 

7 
4 

Cumuln
tlvo v~r 

cent. 

60 

76 
80 

No. Stu to. 

4 Pounsylvanla ..................... .. 
5 Mn:lno .............................. . 
o M11senchusotts .................... .. 

----~-,,~=~ 

Amount of 
l'or oont. of Cunmln-

total r""' tivopm· 
om11. tluct on. cunt. 

E1L8hcls. 
165, 584 83 

101, 731 so 
112, 885 2 SS 

'11ABL1n LXXIII.-llARLEY CROP OF 1859 (CENSUS OF 1860). 

State. 'No. 
.A.mount of Per cout. of 

crop. ts.:~\[~~: Sta to. 
, 1'01• cont. of Cmnuln· 
,,.,mount of total ;pro· tlvo pur 

crop. tl11ot10n. cent. 

Cumufo- ) 
tlvo per \rNo. 

cent. 

--1--------------1-----1-----1-----11--:1------------~ ----- ·--·--------
Bushels, 

1 Cnllforntn,. .... • • •••••• ... • . .. .. ... •• .. 4, 415, 420 
NowYotk............................ 4,186,00S 
Ohio . . . .. • • .. . • • .. . .. . . .. • . .. . .. . • .. .. 1, 003, SOB 

28 
20 
11 

28 
54 
05 

E11ohclo. 
4 Illinois . .. .. • .. •• .. • • • • • .. .. .. .. . • • . 1, 030, 338 

lliltino .. .. • . . • . .. • • • .. • .. • .. .. .. . • .. so~, 108 
Wisconsin .. • • .. .. . • .. .. • • .. .. .. .. • • 767, 307 

'!'ABLE LXXIV.-BAHLEY CROP OF 1869 (CENSUS OF 1870), 

No. Stntil. .A.mount of For omit. of Cumu\n,. .A.mount of totnl pro- tivo por No. State. orop. llt1ctlon. cent. crop. 

:Sitshcls. Bushels. 
California ............................. ! 8, 783, 400 30 30 4 Iowa ................................ 1, 060, 770 

2 NowYork ............................ 7, 434, 621 25 55 5 Ohio ................................ 1, 715, 221 
3 lllinoi's ............................... 2, 480,400 8 63 G Wisconsin .......................... 1, 045, 010 

I 
498 

7 

4 

Po!' cont. of 
tot1tlRro-
<luot on. 

7 
G 

12 
77 
81 

Cnmnln-
tivo JlOl' 

cont. 

7.0 
711 
82 
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DETAILED STATEMENT OF CEREAL PRODUCTION. 119 

CLIMATIC RANGE OF BARLEY. 

J3ar1ey is successfhlly culthratecl in a wider range of climate than any other cereal. It is the most hardy of' all 
the cereals, and is cultivated farther north, fields of it being found in the Orkney, Shetland, and the Faroe 
islands to latitude 520; in western Lapland to latitude 70°, near the North cape; in H.nssia to the shores of the 
\Vhite sea, above latitude 67°; and in central Siberia fartller north than any other grain, and nearly up to the 
point where all cultivation ceases, potatoes being the only important food-plant ranging farther north in the Old 
W orlcl, and the limit of b:wley and potfLtoes forming the line between an agricultural and a pastoral 01· nomadic life. 
On the otller hand, barley flourishes well in semi-tropical countries, anll in this country the stfLte of its g-reatest 
production is where the fig, the lemon, and the orange flourish. In Arizona and Nevada more of barley than of 
any other cereal was grown in the census year. 

The tables of distribution according to climatic conditions (Tables XIX, XXIII, pp. 14-Hi) need no special 
discussion here farther tl1an to s:ty that the greatest production of barley is with a snmller amonnt of ltlllmttl 
rainfall, and also a smltller amount of rainfall during the growing season, than is found with either of the other 
cereals, illustrating in another way the curious rauge of the crop as to cli1mitc. Its greatest production is where 
the rainfall of the growing season is between 1G and 20 inches, the production of each of tlle other cereals being 
greatest where tlle miufhll during the same period is between 20 and 25 inches. Nevertheless, some l'egions of the 
Unitell Sttttes producing exceptiomtlly goocl barley are regions of very high rtiinfoll, while the climate of Oanncla, 
as also tha.t of northern Europe, where barley is grown of very gren,t; excellence, is exceedingly wet;, as com1>arecl 
with the drier regions here indicated. A much larger perceuttige of the crop grows where the rainfall of the 
growing season is less tlmn 10 inches than of either of our other ceret1ls. 

HISTORY OF BARLEY. 

The cultivation of barley <ln.tes from the remotest antiquity, some writers believing it to be the. oldest of 
cultivate<l grniins. According to Egypthtn history, it was nse<l as food for rn11n and his animals aucl for beer from 
early llays; it was also cultiYated by tlle 11l'e-historic illhabit1111ts of Europe. Three varieties are found in the lake 
clwellings of Switzerh111tl. Professor Heer tells us that those early varieties are the common two-rowod a.ncl two 
kin<ls of six-rowed barley. 

The grain can be ground into a tolerably white meal, and for a long period it was the chief brea<l-plant of the 
nations from which. we derived our civilization. It was probably the chief breall-phmt of tho micient Hebrews, as 
it certa.inly was of the Greeks and Romans. According to Phillips' History of Oitltivateil Plants the meal so highly 
commemlccl by the Greeks was barley meal. Whettt was more precious, aml so barley continuccl to be the food of 
the poor, who were not able to procure better, for a long period. Numerous references in a11cieut history show 
that it was the principal foocl of ancient a,rmies, and ba,rley bread continne<l ft common bread with the poor over 
nearly all of Europe. The use of this grain for bread began to decline with the introduction r111cl wide cnltivatfon 
of potatoes, and its great consumption in this way lias only recently ceased. As one of' the results of modem 
facilities for the transportation of wheat from long distances the commercial iniportance of the gmin now depends 
on its use for malting, althongh its local cultivation is.sometimes of' more importance as a food for animals. 

J311rley was cultivated by the very earliest settlers in New England for bread, but it proved to be so much 
inferior to Indian corn in every respect for use by the early colonists that barley bread never a1)pears to lmve playecl 
nny considerable part as food in any of the American colonies. Ii; formed an important :irticle of food for domestic~ 
animals before oats did, ancl in portions of the United States it is now largely grown for this use. The great 
consumption of this grain in the Pacific states is to feed horses, rather than for brewing. Only a very insignificm1t 
quantity is used as human food in this country, less than of any other cereal. With the outer hull removed, it is 
known as "pearled bar1ey", and is used somewhat in domestic cookery, chiefly as an ingredient of soups. An. 
analysis of American pearlecl barley is given in the table of' chemical composition, No. jOO f.rable XXV, ii. 42). 

Considerable quantities of this crop are grown in the Pacific states as a substitute for hay, ~tncl it ranks high for 
this purpose, more "barley hay" being prodncecl in California than of any other kiml. 

I 

NATURAL HISTORY OF BARLEY. 

Earley belongs to the genus Hordeum. Whether all the kinds have been derived from a single original species 
b,y cultivation, or whether there are three or four species, or even more, is a subject of dispute. Most of the older 
authors considerecl that all the varieties of two-rowecl barley belonged to one s1)ecies, four-rowed to another, .six-rowccl 
to stiJl another, the naked barleys forming a fourth. 

The number of' varieties of barley in n,ctual cultivation is comparatively small, ancl they are ill-defined, being 
merely desigmtted by the general names of two-rowed, four-rowed, or six-rowed, although some varieties, with more 
specific n?-mes, like the famous OheVt)ilier, have much reputation. The first three classes have the wrinklecl husk 
closely aclherent to the grain, and constitute nearly all "of the ba.rley grown in this country. 

In Great Britain the six:-rowecl varieties, formerly supposed to constitute a distinct species, are generally known 
as bere and bigg, or big. They germinate differently in malting, and lience are sold under a special name. In the 
a.gricultural returns "barley ~tnd bere" are, however, classed together. 
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120 THE CEREALS-BARLEY. 

In this country judging from the answers to schedule question No.131 (''What varieties n,r·e most culti\•atod '" ), 
I infer tha,t of the ~hole amount the most is of six-rowed, but many of the answers are very irnlcilnite. 

The naked varieties are practically unknown in the colder portions of' the United States, but nro cultinited to 
some slio'ht extent in California and in the tier of states bordering on Mexico. As ii ureacl-phmt the lnirleys nro 
less nutrltious than either wheat or oats, but some of' the naked varieties nre exceedingly nutritious, one cultlvat{!d 
by the Pueblo Indians at Taos, New Mexico (No. 305 of the tables of chemical composition, p. 42), lnwing n 
greater r>ercentage of albuminoids than any other cereal in the tables. This ba,rley was grown on irrigated il<>ld:; 
by these Indians, and is used by them for uread. 

Winter varieties have been sparingly cultivated for a long time, but neiver to any great amount. I luwe 1m1m 
mention of their 01,1ltivation in the last century, and here ancl there they are found still. A fow thousmul htrnhels 
are returned in the last state census of New York, and we occa~ionally hear of the crop in tho northern tior of 
states all the way from New England.to Oregon, but the aggregate is very insignificant, indeed, com1nwecl with tho 
product of spring· varieties. 

OULTIVATION OF B.ARLEY. 

Ther:p is nothing in the method of cultivating bai'ley that needs special notice. It is cousillere<l lly many 
an uncomfortable crop to harvest. It is handled unbound, and the slippery clutracter of tho stru,w ronders it more 
difficult; to manage than oats or other loose graiin, but with the forks specially made for its handling some flncl no 
difficulty whatever, while other farmers think it especially troublesome to manage. 

WEIGHT AND GRADES OF BARLEY. 

The commercial weight of barley in the Atlantic states is ·.lS ponnds per bnshel; in Onlifornht, fiO pomuh; . 
.As it comes to market, mnch of it weighs less than 48 pounch;, because of tlt1.1 awu or "heard" not boing- hrolwn 
closely from the gmin in thrashing. English buyers notice this peculiarity; iuclee<l, it hns long l>eun uotinml. 
Pa1·kinson, in the latter portion of the last century, saicl that the Americans clhl not; talrn tlw bnard oil' 1:10 c:lmrnl~· aa 
they did in England, and so it measurecl more. He said that Long Islaud then prodncml i~ht1 host lmrfoy, but Now 
England protlucecl much and of good quality, and that 20 bushels per acre was a common m·o1>, but SOUll\limmi it 
was 30 or 40 bushels. 

When barley is of under weig·ht, the weight may be increased seveml pounds per lmslwl by an extr11t tln·nHhing 
of the grain or by a tramping of horses, nnd this is sometimes practiced. The process not; <mly ilwroast•s tho 
weight of the grain per bushel, with a very insignificant loss of useless material, hut it sconra th(\ gmiu, makes it 
brighter, and improves its appearance. 

OJIEMIOAL OOMPOSITION OF BARLEY. 

As will be seen f'rom the tables (p. 42), the chemical composition of' bmfoyntries grmttly, bnt no moro than tlmt 
of oats. It has less fiber (or bran) and a larger average percentage of' the starchy olmnents. In iilbuminoids tho 
percentage in the whole grain is not very different from th~tt of' oats, but tlrn f'oocl propnra.tions from the two g'l'llin.:i 
are very unlike, the single ~tnalysis of pearled barley being much voorer ili :1lbuminoic1s than a,re tlw oat-meals. 
The number of analyses of American barley are entirely too few to base generalizations npnn. .Porluqis tlw most 
st:dk.ing fact observed in the few analyses macle is the wide difference in tho composition of lmrloy::-1 nomimtll~· tililrn. 
Of two specimens of two-rowed barley, No. 303, grown in eastern l\'rnssaclmsetts, has 8.G per cent. of allnuninoillH.

1 
while No. 307, from central New York, has 14.4 per cent., with a correRpondiug tlilformico in tho mnount of 
carbhydrates. Comparing the albuminoids with each other, the one is to the othm: 11H l to 1.67-m1 onormous 
difference in value. for feeding, but probably much less relatively for brewing. In market these would luwo beon 
gradecl alike. Both loo\:ecl of superior quality, and were being sold for seed. 

The richness of a naked barley from New Mexico has already been commented upon. 
Taken as a whole, the chemical analyses sustain the popular belief that for strength-giving qualities outs arc 

better as a horse-feed than barley. · 

USE OF BARLEY FOR MALTING. 

Beer as a beverage is of very great antiquity. The olcl Greek ,Iioman and Egyptian peoples made it and in 
modern timc.s t~~ .manufactu~e of beers ancl ales bas assumecl such n~agnitude that probably no otbor ono 
manufacture m c1v1hzed countnes employs so large an amount of capital. During fate yeari.; the process of brewing 
has undergone great changes, amounting practically to a revolution, and while this relates prinrnl'ily to the chomimtl 
processes involved, incidental to it is the employment of various other ingredients as a partial substitute for barley 
malt, ~argelr subst~nces de~·iv~~ from Indian com (corn meal and glucose, and to a lesser degree other subst1~11ces); 
but this has not senously chmm1shed the demand for barley, which remains the essential higrcdient

1 
and upou its 

quality the character of the beer largely depends. · 
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The process of malting in most, if not all, the countries of Europe is regnlated by law, both as to the methods 
:i,nd as to the quantities produced. In this country there is no such regulation. The process essentially is this: The 
grain is first soaked in water, then allowed to sprout, during which certain chemical changes take place within it, 
~he starchy portions becoming soluble and capable of being extracted by water. When the sprouting has advanced 
tar enough, it is arrested by drying and by heat, and the dried material is "malt". The grades and pdces of barley 
:n this country depend entirely upon its malting qualities and the quality it imparts to beer. Ya.rieties that 
~erminate unequally, if mixed, bring a lower price than if sold separately, although tlle grains may be equally 
mlnable for purposes of food for man aml for beast. The brightness of the gmin in color is au important character. 
[n portions of Oalifornin, near the coast, where the famous Chevalier barley grows well and yields well, but is 
mmewhat discolored by the fogs from the sea, the grain brings a lower price, although of exceptional plumpness 
ind weight and of superior value for feeding. Accordingly, it is a common practice on many farms in the interior 
>f the state, where the so.me variety is grown, but where, through difference of climate, the grain is brighter, to 
1ell the entire crop and buy seed from nearer the sett-coast, where it can be got at a lower price, because it is a 
ittle off color. This is practiced simply as a matter of economy, the incidental benefit of a change of seed being 
~ secondary consideration. 

IMPORTS OF BARLEY. 

Barley is the only cereal (save rice) im1JOrtecl to any considerable extent for other use than for seed. While 
1ome considerable portion comes into the country for seed, the principal importations are for malting, and chiefly 
'rom Oanada. The following table, prepared by Mr. J, R. Doclge, shows the imports and value for the last eleven 
rears: 

TABLE r,xxv.-IMPORTS 01~ BARLEY INTO THE UNI'l'ED S'.rA'rEs. 

Yonl'. Quantity. 

Bushels. 
1870.. • • • • • • • • • • • • • • . • .. . • • .. • . . • • • • • • o, 727, 607 
1871.. • • .. .. • • .. • • .. . • . • • • .. .. .. . • • • • . 4, 806, 700 
1872.. • .. • • • . • .. • • . . • • . . . • • • • . . . . . • • • • 5, 505, 591 
1878.. • • • . . • .. • • • • .. • • .. • • . • . • • • • • • • .. •t, 2•J4, 751 
1874... •• . • • • • • . • • . . • • . • .............. 4, 801, 180 
1875...... •• •• ••• . . . . •. .•• •••.•.• ... •. o, 255, 063 
1870.................................. 10, 285, 057 
1877...... • • . • .. • • • .. • • .. • • . .. • • • • .. • . 6, 702, 065 
1878...... •••• .... ••• • • • ••• ........ ••. 6, 704, 228 
1879.. • • • • • • .. • • . • • • . . • . . .. . . . . . • . • . • . 5, 720, 070 
1880 ............. Jo.. • • .. • • .. • • • • • • • • • 7, 185, 258 

VP.lno. 

$4, 750, 508 
U, 678, 810 
8, 4.03, 607 
2, 002, 081 
5, 801, 658 
6, 207, 788 
7, 887, 886 
5, 000, 826 
4, 105, 748 
5, 402, 680 
4, 587, 021 

·---··· ···--···----------------'-------'-----
Great Britain imports enormous quantities of barley, and the sources of her supply are an indication of the 

m·ley-prodncing countries of the world. Of late years Tnrke.y usually heads the list; then follow France, Germany, 
ncl Russia, with sm~tller quantities from the northern African states (Algeria, Tripoli, and Tunis), Denmark, 
icanclinavifli, Moldavia, and so on. India also produces a notable quantity. While the cultivation of rye ancl of 
nckwheat is actually declining· in the world, and of oats relatively declining, the cultivation of ba~lcy is doubtless 
u tho increase, and there are many reasons, too, for the belief that its production in America will very greatly 
lcrease during the present century. 

l\USH.A.PS TO BARLEY. 

Barley in this country is not liable to disease, its production being regulated by other causes than the mishaps to 
ie crop. It has its rnst and its smut, as other grain has, but is not especially .liable to either; in fact, is mther 
~ee from them, and is less liable to lcidge than either wheat, outs, or rye. It is an uncomfortable grain to harvest, 
o.d this causes a prejudice against it on the part qf some; but it is, on the whole, a rather sure crop. 

INSECTS A]j'FECTING BARLEY. 

AnMY·WOmr (Lcuoania u11ipm1ola, Ifow.).-See wheat insects. 
CHINOH·DUG (Blisans lcucopt1m1s, S1~y).-Sco whea;t iuseets. 
GRAIN PLA])[T-LOUBE (Siphoiiophorn avenai, Fabr.).-See wheat insects. 
CuT-WORMS.-See corn insects. 
Wnrn-wonMs.-Seo corn insects. 
CHLOROPS and Osorn1s, species of.-See I!'itch's 2d N. Y. Entomological Report, pp. 297-303. 
JOIN'l'·WORlll (Iso811ma hoi•dci, IIarris).-See wheat insects. The joint-worm was origina,lly clescrlbecl from barley, nnd its apooiflo 

name was talrnu from the gemiric name of the plant, Ho1•dcun1. · 
ROCKY MOU])[TAIN LOCUS'r ( Oalopfonus Bpl'otus, Uhl. ).-See wheat insects. . 
WHEAT MIDQE (Diplosis ti•itfoi, Kirby).-Sce wheat insects, and also Glover (R<lpt. Dept. of Agr., 1872, p. 126). 
HEBSI.AN FI.Y (Ceoidomyia dootr1iotor, Say).-See wheat insects, and also Glover (Rept. Dept. of Agr., 18721 p. 126). 
Locus·.rs OTHER THAN ROOKY lllOUNTAIN.-See wheat inseots. 
INSECTS I])[JUIUNG s·romm BARLEY,-See wheat insects. 501 
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RYE. 

The acreage of rye in the census yea1' of 1880 amounted to 1,842,303 acres, producing 19,831,595 bnshels. Tho 
following tab lo gives tho data, by stnites, in the order of th(}ir production: 

TABLE LXXVI.-RYE CROP OF 1879 (CENSUS OF 1880). 

l'or cout. CumnJa. 
No. Stntes. .A.ores. Bushels. of total tiyo p()l' No . St11tos. 

protluot. ceut. 
A.ores. Bnahols. 

1'01· cont. Cmnuht
of totnl tiYll }ler 

pr-Ollnct. ccn t. 
--·--·-------1----1----1------- - -----------1-----1-----1---· ---

l Ponnsy!ya.nia ................ . 
2 Dlinois ...................... . 
3 New Yo1·k .................. .. 
4 Wlsoousiu .................. .. 
5 Iowa. ......................... . 

O Now ,forsoy ................ .. 
7 Rontuoky ................... . 
8 Missouri. .................... . 
O Nebrnska. .................... . 

10 Knnsns ............... ~ ...... . 

11 Ohio ........................ .. 
12 Counocticut ................. . 
13 Virginill ..................... . 
14 Inclillnn. ...................... . 
15 Miohlgnn ................... .. 

lG Ma.rylnntl. ................... . 
17 North Carolina .............. . 
18 Miunosotn ................... . 
10 Mnssnchuaotta .............. .. 
20 Cnllfornla ................... .. 

21 Tonncasoo ................... . 
22 West Vfrglnln .............. .. 
23 Georgia. ..................... . 
24 Vermont .................... .. 
25 Now linmpahiro ............. . 

398, 405 
192, 138 

244, 923 
100, 002 
102, 007 

100, 025 
89, 417 

40, '18·i 
34, 297 
34, 021 

20, 400 

20, 704 

48, 740 
25, 400 

22, 815 

32, 405 
01, 053 
13, 014 
21, 000 
20, 281 

32, 403 

17, 270 

25, 854 
0, 310 
3, 218 

3, 083, 021 
3, 121, 785 
2, 034, 000 
2, 208, fjJ3 
1, 518, 005 

040, 004 
008, 050 
635, 426 
424, 348 
413, 181 

389, 221 
370, 733 

824, 431 
303, 105 
20·1, 018 

288, 007 
285, 100 
215. ~2'15 
213, 710 
181, 081 

l00, 419 
113, 181 
101, 710 

71, 733' 
34, 038 

18. 67 
15. 7•.l 
13. 28 
11. 50 

7, 00 

4.70 

3. 37 
2.70 

2.1'1 
2. OS 

1. 00 

1. 87 
1. OB 

1. 53 
l. 40 

1. •15 
1.4'! 
1. 00 
1. 08 
O. l}Z 

o. 70 
o. 57 
o. 51 
o. 30 
0.17 

18. 57 20 .A.Jnbnmtt .................... .. 

3·i. 31 27 Sontl1 Cnrolinn ............... . 
47. uO 28 hlnino ....................... .. 
50. 18 20 Toxns ........................ . 
oo. &I 30 Dakota ...................... . 

71. oa 31 Arkansas .................... . 
7D. oo 32 Oolorndo .................... .. 
77, 70 33 Oregon ..................... .. 
70 84 3,1 Hho<lo Island ............... .. 
81. 02 35 Utnh ......................... . 

83. 88 30 Washington ................ .. 

Du!t1wm·o ..................•.. 
Mississippi .................. . 

su. 1n I a1 
87. 38 38 
88. 01 30 Itlnho ........................ . 
oo. '!O 40 District of Colmnbln. ......... . 

5, 834 
7, 152 
2, 101 

3, 320 
2, 385 

3, 200 
l, 204 

841 

1, 270 
1, 153 

518 
773 
800 
35-.l 
301 

28, 402 
27, 0·10 
20, 30$ 

25, 300 
2•1, 3:3fl 

221 387 
10, 405 
13, 305 
12, 007 

O, OO;i 

7, 12·1 
5, Ofl3 
5, 134 
4, 341 
3, 70·.l 

01. 85 41 Floricln • .. .. • • • ..... • • • .. .. • .. 001 2, oori 
03. 20 42 Louisiana,..................... 201 1, 013 l 
04. 38 43 Montn111t...... ... • • • . •• • .. • • .. 15 430 
95. 40 44 New Moxice...... .... ........ 17 240 

00. 38 45 Wyoming..................... O 78 J 
07.17 •10 A1•izona ............................................. .. 

07.H 47 Novudn ............................................... . 
os. 20 

08. 01 
08.78 

'.l'otnl.......... .. . .. . . . .. 1, 842, 803 10, 831, 505 

O.H 
0.14 
0.13 

0.13 

0.12 

0.11 
0.10 
o. 07 
o. 07 
o. 05 

o. O·l I 
(), 03 

0.03 

o. 02 
o. 02 

0. 01 

o. 01 

08. 02 
00.00 
00.10 

00.32 
00.44 

{)0.55 
00.()5 

00.72 

oo. 70 
00. Sf 

09. BB 
OD. 01 
00. !H 

oo. oa 
00. OS 

00. 09 

100, 00 

This cereal has become of very minor importance in the Uuitecl States as compared with those we lrnve already 
noticed, aml its relative importance as a grain is continually clecreasing, as may be seen by the following table: 

TABLE LXXVII.-PRODUCTION OF RYE. 

Crop year. 

1870 ......................... . 
1809 ........................ .. 
1859 ......................... . 
1840 ........................ .. 
1830 ......................... . 

Bushels. 

10, 831, 505 
10, 018, 705 

15, 540, 005 
14, 188, 813 
18, 045, 507 

The l'elative clecreaso in importance of this crop is not, howevm', so great as these figures inclimtte, which are 
merely the returns of grain, the straw not being considered. Its importa.uce as a bread-plant undoubtedly 
<lecreases, but for other uses the cultivation of the crop is apparentl:r on the increase. H.ye is still extensively used 
for green-manuring on worn-ont ancl thin soils, and is largely sowu as a forage crop, particularly in the South, 
wham its use is on the increase, and the straw has so risen in value in the market that in very many })laces the 
grain is but a secondiHy product, the greatest value being in the straw. 

Pennsylvania has at each return been the leacling state in total production, now followed by Illinois, but at 
previous enumerations b;y New York. Those two states prodncecl 51 per cont. of the entire crop in 183!); in 18-i!J, 
63 per cent.; in 1859, 48 i1er cent.; and in 1869, 36 per cent. These, with Illinois, as will be seen, at the last 
enumeration produced a little less than half, and, in 1869, fully half of the total crop. The distribution of the 
crop in these states is very unequal, being in part governecl by the soil al)(l in part by the local demand for tho 
straw. Formerly New England produced relatively a vastly larger proportion. In 1850 Connecticut rankccl the 
third, a11d Massachusetts the fourth state in the orcler of production. In many of the states there has been a 
considerable falling off in production cluring the last decade. This is notably the case in Delaware, Kentucky, 
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Indiana, Virginia, the Ottrolinas, ttncl in all of the New England states, except Connecticut, where the falling off 
took place earlier. The increased cultivation of on.ts in the Soutll for green forage and green-manuring and the 
spread of other forage plants luts lmd a relative tenclency during late years to diminish its cultivation in some 
portions of' those statt~s. 

HISTORY OF RYE. 

Rye has been known from remote times, and of all our bread-plants it flourishes on the poorest soil nncl thrives 
best in inhospitable climates; c011sequently in all previous ages it has been a crop of \'astly more importance to peoplo 
of our civilization than it is now. Particularly to the people of' northern Em·o11e has it been a most precious boon. 
Flourishing on their poor, sandy soils, and in many countries where wheat was exceedingly uncertain, it was for 
ages the princi1ml bread-plant in use by the masses of the people. .As late as tbe middle of the present century 
an emine.nt agri<.mltuml writer sttttes that "rye bl'ead forms the principal sustenance of at least one-third of the 
lJopulation of Enrope ", this one-third inliabiting the northern half of the continent, barley taking its place in the 
countries nearer the Mediterranean. 

During the whole colonial period, m1c1, incleecl, for into the present century, it was the common ingredient of 
bread for a grrntt many families in this country. Wheat never :flonrisbecl well in portions of New Engfaucl, and tlle 
same mit;y be sn.icl in a lesser degree of parts of the middle states and of a belt of lancl extending southward along 
the .Appalachian mountains, while over the whole of this very region rye flourished reasonably well. Before the 
<lays of rLtilroad tmnsportation, and especially before the opening of the Erie canal, rye bread was the common 
bread among a large portion of the population of the wl1ole region indicated, in many places, particularly in New 
England, rye being usually mixed with corn for brmtcl, and "l~ye and Indian" was a familhtr term in most households 
cast of the Ou,tskills aud north of the Defawu.re. .A similar bread of maize and rye is still the common breall of 
Portugal, tlle relative proportions of each varying with the year-a goocl year for rye being usually a poor one for 
com, and the composition of the bread viirying accordingly. · 

The manufacture of rye whisky (and, to a less extent, wheat whisky) west of the mountttius was an ·import~mt 
agricultural industry just ~tfter the Revolutionary vVar. This grain was largely grown in the rougher regions of 
western Pennsylvania, was distilled on the fu.rm, and the whisky produced was, for a considerable period, the only 
agricultural protlnct the former could profitably transport to the markets east of the mountains, being carried on 
the backs of animals. The distnrb:1uco of this industry led to the fo.mons "whisky rebellion." in the early days of 
the republic. 

vVlth thn opening uv of transportation routes, ancl since wheat grown west of the .Appalachians has been so 
abundantly and cheltply tmnsportetl to the sea-coast, rye as a ·grain product has steadil~' decline(} in relative 
importance, until in many regions it has about cmisecl to be grown merely for its grain. So completely has this 
come about, tl111t in some districts where the previous generation knew it as their chief brendstnft' now thousands 
of ftimilics, even th,e poorest 01ies, know not even the taste of rye bread. 

In the eastern portions of the United Sttttes rye derives a larger proportion of its importance from th(I sale of 
its straw than does any other cereal, although r,vc straw is the poorest kincl of straw for forage. 'rhis straw is in 
demand in the larger cities for vnrious uses, particularly for packing, an<l is also extensively used for mltkiug certain 
kinds of imper and pasteboard, for which it is better acfoptcd than the straw of :my ,of the other cereals, and, 
owiug to this demand, the crop is very frequently grown where it would not be if the grain was the chief' object 
sought. Many paper-makers chtim that the rye straw produced in southern New England and in New Jersey is 
better for their purposes than that which is grown west of the .AJ>palachians, and this fact teIHls to stimulate the 
culture of the crop in numerous localities. A paper-mill buying it becomes tho cente:i; of cultivation of the erop, 
and it is eminently probable that its cultivation could be profitably incrcasecl in numerous localities in the qnitecl 
States, hut sentiment operates against it. The fact that with previous generations it constituted more htrgely 
the breatl of the poor, mid tlutt a.t the present time it is recognizecl that rye will flourish on poorer lands tlrnn wl1eat 
crm be profitably grown upon, Irnve created n, sort of prejudice among- farmers in rna11y places against it. It is 
no\V often looked upon as a, hardly oreclitttble crop to grow, tts if it indicated a poverty in the soil or in tlw 
farmer which he (loes not wish to have imputed to him or to his Janel. The common q)ithet applietl to very poor 
soil, thn.t it is "too poor to grow rye", is bt1t an expression of the feeling, mid there is no question lmt that these 
inllnenceA, even though purely sentimental, diminish the cultnre of this crop over the whole of the more fortile 
grain-growing regions of the country, particularly those which have been settled since rye bread has ceased to 
be a common food. The official report of the late Canadian agricultural commission mentions a simihtr sentiment 
as existing in Canada and as operating against the growth of this grain tl1ere. Considering till these things, it is 
probictble that its culture as a grain crop will continue relatively to decrease, althougll it must continue to hold a 
usefii1 but subordinate place in the agriculture of the country, and its cultivation may i)ossibly increase for other 
uses than for its grain. 
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NATURAL HISTORY OF RYE. 

Wh t as the native country of rye what wild plant was tho original progenitor of tho cu1tivatccl vnril~tic.<1, 
and wbe: :Uc1 where it was first cultiva~ed, are all unknown. It was cultivated in ancient Egypt., ancl has lieon 
cultivaited ever since. . . 

The varieties all belong to the gE\nns Seoale, ancl probably constitute but IL smgle spcmes, S. oe~·oale, Ii. It doel-1 
not brea,k up into varieties so easily as most other cereals do, aud this is one reaso11 why botamsts nro gm:crnl~y 
agreed tbat all of its varieties form but one species. In Europe it Eipens farther north tl1·<1in whca.t., oxte1H111~g .m 
Norway up to latitude 070, and in Siberia to about 620. In America it ranges far be;}'ODd t~o northern. Inm~s 
of the Unitecl States. The cultivation of rye, as might be inferred from what has been smd, follow!:l m this 
country other conditions than that of climate, but the tables show that it belongs, 11is tt wl1ole, to regions of coolt'r 
temperatures and more rain than those which produce the most of our other cereals. 

CULTIVATION .AND VARIETIES OF RYE. 

Rye like wheat exists in both winter and spring va~ieties. The winter varieties, however, are tltl) mo8t 
commoniy cultivated.' in this country, and both are treated so much like wheat in their cultivation that no special 
description need be given here. 

Little care appears to be taken in regard to its varieties, four or iivo bl1ing commonly reported. ny fn.r 
the larger number of answers given to question 111 of special schedule, "What varieties of ry(I are cnltirnfo<l fll 
were simply "winter", "spring," "black," "white," and "common'', but no loss than seventeen mno.es or Ytwh~ti.N• 
were returned, the most of them7 such as "English", "Irish,'' "H.ussian," "goose," "blne," "green," '' r<id," nnd 
"gray", having but rt scanty or even single mention. In answer to the question whether tho crop Wftti moRtly 
cultivated f'or the grain or for the straw (qum1tion 112), it appears that in Now Enp;lo.nd, New York, N(\W ,fol'iwy, 
Pennsylvania, ancl Ohio the straw is the chief object of its cultivation in rt. ma,iority of cases, the ;yield 1H•.ing gi ,·t•u 
usually at from one to two tons per acre ancl the price from $4 to $30 per ton, the most of the tinswers boi11g frmn 
$10 to $20 per ton. In Ohio and farther West the straw is generally sold in bulk, but in New Englnud, Nt1w ,for:;t1y1 
Pennsylvania, and portions of New York and Ohio it is sold in bundles. Various special machines luwe been 
devised for thrashing the grain so as to leave the straw in a strltight condition, tlmt it may be bound into neat 
bundles. In Indiana, Iowa, Kentucky, Minnesota, Missouri, Nebraska, ancl Wisconsin, along with states of lm1s 
production, the grain is the principal object of culture, and in some states there was i10 ro1)ort of' any 1n1wlrntablo 
value attached to the straw. Illinois, which produces a large quantity, occupies an intermedia.te position. Iu some 
places it is cultivated entirely for the grain ; in others more for the straw th1111 for the grain. The yield of straw 
is given very differently in different sections of the country, ranging from 500 potmds to 4 tons l)Or aero, lrnt as n 
whole it is returned as greater in the Alleghany mountains and the states east tllo,n in the more fertile 'West. 

YIELDS AND GRADES OF ltYE. 

The average yield of. grain for the whole country is 10-n, bushels per acre. In Pe.unsylvania, tho stato of 
greatest production, it is considerably less (because the crop there is so often grown for tho straw, tho grnin boiug 
bu.t a secondary product), while in Illinois the yield is considerably above the average. Fifteen to twcmty buslrn1s 
per acre is considered a fair crop and 20 to 30 bushels per acre a good crop over most of tho country. 

The relative yield of g:rain and straw varies with the soil. For example, in Washington county, Now York, 
where rye is a leading crop and the straw goes to the paper-mills at paying rates, it is stated that, as the crop grows 
there, a sield ~f 10 bushels per acre would give about half a ton of straw (56 pounds of gra.in to 100 of straw), 2(} 
bus~els of gram 1,500 of straw (75 pounds of grain to 100 of straw), and 30 bushels a ton of stra\\' (84 pounds of 
gram to 100 of straw), following the usual rule that the larger the yield of grain the smaller the rehitivo vroportion 
of straw . 

. Rye var.ies ~uch i~ its grades, the g.rains varying enormously in size, iilumpuess, ltnd color, a.ncl the legal 
weight ;arymg m the d~fferent states. It is usually received at 56 pounds, and this is legalized by statute in more 
than thirty states; but m Louisiana it is but 32; in California it is 54; and in South Oarolina, 60 pounds. 

CHEMIOAL COMPOSITION OF RYE. 

There being but a single previous analysis of American rye I had some adclition.al ones made (Table :XXV 
PP· 42-43). ' ' 

The analysis o! the whole grain averaged 10.66 per cent. of albmninoids (12.97 per cent., water free), while the 
averag~C: wheat is 11.84 per cent. (13.31, water free). The analyses show that rye in the kernel is Jess nntritiona 
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than wheat, ancl the difference in their respective flours is still greater. The wheat flours averaged 11.56 per cent. 
of albnminoids (12.53, water free), while the rye flours averaged only 6.65 per cent. of albuminoids (7.64, water free). 
On the other lmnd, rye bmn is vastly richer in albuminoids than wheat bran, averaging 14.69 per cent. (16.62, 
water free), one specimen reaching 16.81 per cent. 

These :figures are so phtin that they sc11rcely require comment, and they illustrate why fine wheat bread is so 
much better than :fine rye bread, and also why the difference in nutritious qualities between coarse rye bread and 
fine rye bread is so much greater than between coarse wheat bread and .fine wheat bread. 

· MISRA.PS 'J;O RYE. 

Rye is usually so free from disease that in Europe it used to be sown among wheat and around wheat.fields~ 
from the idea tlrnt it would ward off blight and mildew. . 

It is, however, subject to one disen,se of considerable importance, known as ergot, or, in this country, as 
"spurred" rye. It is caused by a fungus analogous to the smuts ( Olaviceps purp1wea), which attacks the kernel; the 
starch in it is entirely changed, and its place taken by a firm mass; tbo kernel grows to an extraordinary size, 
lengthening and protruding from the cha.ff, the whole becoming of a dark brown or gray color, and very unlike th0 
original kernel in shape, general appearance, a.ml taste. The disease is a specific one, the fungns being produced 
from spores, as other parasitic fungi are. 

Ergot is poisonous, and also has important medicinal lH'OJJOrtios, acting specifica.Uy on the uterus. There ar0 
many cases on record on tho continent of Europe where gangrenous a,ucl other horrible diseases have occurred 
among very poor people who have eaten rye flour made from poor mHl badly orgot.ized grain, aucl it is believed 
that some of the cattle distempers of the last century in Switzorlrmd, eastern Fn:iinco, aml other portions of Europe 
were prollucecl by the same cause. This has been made the snbject of special investigMion from time to time. The 
injurious effects, however, are not uniform, and there is much conflict of testimony on this whole matter. That 
ergot is injurious, sometimes poisonous, and often procl'uctive of clfatressing diseases, there is no question; the only 
question is as to the certainty of such results following· its use. Ergot may be found in most r;ye-fields in this 
country in small quu.ntities, but rarely occurs in sufficient abunda11cc to materially affect the crop, ancl our methods 
of cleaning the grain practically remove it completely. 

INSECTS INJURIOUS TO RYE. 

AnMY·WORM (Loucawia unipwiota, Haw. ).-See wll()ah insects. 
FALI, ARUY·WOR!II (Laphygmafrngiperda1 Sm. & Abb. ).-Seo wheat insects. 
WIJ.EAT-IIEAD AilllCY-WORM (Lcuoania albiUnea, Guon6o).-See wheat insects. 
CmNOH-BUG (Bliaa11s fouco11ter1ui, l:lay).-See wheat insects, 
GRAIN l'LANT-LOUSE (Siphonophora avenw, F11br. ).-Seo wheat insects. 
CUT-WOHMS.-Soo corn insects. 
Wnrn-womrn.-Soo corn insects. 
YlliLWW-nm,LIED JANUS (Janus jlavivcntr!s, Fitch), supposed by Fitch to injure ryo.-See Now York State Entomological Roportst 

VII, p.165. 
Tnmm-SPOTTED cmrrrus (PhyUooous tl'imaou,latis, Say). Also suppose<l by l!'itch to injure rye (Ibid), 
'fHE JOIN1'·WOUM (Isosoma ho1·dei, En.rris).-Seo wheat insects. Fitch (7th Rept., p. 163) described a rye-fly under tho name of 

E11ryloma sooalis, whiph is iwobably but n. variety of tho abovo. ' 
Oscrms AND CnLonoPs, species of.-S~o whea,t insects, and Fitch (2d N. Y. Report, pp. 297-303). 
ROCKY lUOUN'rAIN LOCUST ( Oaloptcn1t8 8pretua, Uhl. ).-See whoat insects. 
WlllCAT MIDGE (Di11losis trltici, Kirby).-See wheat insoote, and also Glover (Ropt. Dept. of Agr., 1872, p. 126). 
HESSIAN Fr,y ( Oeoi1lom~1ia dostruotor, Swy).-See wheah insects, and also Glover (Rcpt. Dept. of .A.gr., 1872, J?· 126). 
LOCUSTS OTIIlllR THAN ROCKY MOUNTAIN.-Seo wheat insects. 
lN'slllOTB IN,JURWG S'.l'ORICD RYE.-See wheat insects. 
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4 Michigan·······-----·-·--···· 
5 Maine .•••••.•••••...••..•••.. 

6 Vermont ..••...........••..... 
7 Wisconsin _ •...•.••.••.•.••••. 
8 West Virginia ••••••••...••••• 
g Ohio ••...•.......•..••.....••. 

10 Illinois .•.•.•..... - •....•••••.. 

11 Iowa .. ·-······················ 
12 Connecticut ...••.. ········-··· 
13 Marylanc1. ••.........•.•...... 
U Virginia .•••••...•••.•..••.•.. 
15 New Hampshire .•..••..••••.. 

33, 048 . 

20, 135 

17, 040 
34, 117 
30,334 
22, 130 
16,457 

16, 318 
11, 231 
10, 204 
16,463 

4, 535 

16 Indiana .•••••••... -••••.••••• ! 8, 846 
17 Mo.ssaehusotts. .•• • . ....•.. ••. 5, 617 
18 Missouri. .•...... _ ••••••..• _.. 5, 403 
19 No-rth C11ro1lna ..•••. .....•••. 5, 725 
20 Minnesota ••.•••.••.••• '....... B, 677 

21 Tennessee·-··············-··· 4,907 
22 :Kansas.--··-················· 2,458 
23 C nlifornla. • • . . • . • • • • • • . • • • • . • . 1, 012 
24 Nebraska..................... 1, 666 

25 Xentncky .. --················· 1, 024 
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382, 7()1 

350, 618 
299,107 
285, 208 
280, 220 
178, 859 

100, 895 
137, 503 
136, 067 

130, 004 
04, 090 

89, 707 

07, 117 
57, 640 
44, 668 
41, 756 

33, 434 
24,421 
22, 307 

17, 562 
9, 042 

:121 2, 521 
100 2, 41lB 
105 1, 254 

31 Ark1t11sns .............. - .. · · ·. 112 &4S 

82 Te.xns .. ........................ . 48 535 
33 Montn,nn. .•.••••••.••.••....••. 3•1 437 

34 Georgia ...................... . (i8 402 

35 Alttbnnm ••....•••••••••.••••• • 42 aoa 

30 Oolora<1o ••.......• - .•• - · · • • • • · 8 llO 1 l 
37 .Arizona .••............ - .•.......• ·. - •......... ·••• • · • .. 
38 District of ColumliiR ......... -..•••••••...• ·••••·••••••• 

!~ :~:~~'.1. :::::: ::::::: :·.·. ::: ::: : ::: : :: ::: ::: ::: : :: :: : :: : : I 
41 Louisinnn................. • . • • . . •... , •••••.••••. ·. • · • · .. 
42 Mls8lsslppi ..••.••..•.•.••.•••••••••••• • · • · · • • • • · • • •· • · 
43 NllYR<llL .............................................. . 

44 Now Moxico •••.•••..•..•.....•••..•• • ..• · ...... • •••• · • 
45 South Carolina ......•.••••..•......••••••. ···• • ·• •••• · · 

46 Utnh ..................................... ··•··•••····· 
47 Wyoming ............................................ .. 

Totnl .•••••...•...•••••. -8-18, 300 11, 817, 327 

o. 02 9(}.95 

0.02 OU.DI 
o. 01 OU. 08 

O. O!? 100. 00 

Buckwheat is the least important of our cereals, and is subject to the greatest fluetm:ttions of' ln'Ocluetiou, mul, 
as a wh. ole, is continually declining relative to the population, as may l)O seen in the following tn,ble of the e1·ops of 
the census years: . 

TABLE LXXIX.-PRODUCTION OF BUCK.WHEAT. 

Crop year. Bushels. 

1879.............. . . • . . . 11, 817, 827 

1869 ••• ___ ·······-······ 0, 821, 721 
1850 •••••••• •••••• •••••• 17, 571, 818 
1840 •• , •••. ••••· •• •••••• 8, 956, 012 
1839........ .... .. .•. . .. 7, 201, 743 

DISTRIBUTION OF BUOKWHEAT. 

New York and Pennsylvania have been the leading states in buckwheat prodnction for each of the years givl;n 
in the above table, they having produced 68 per cent. of the crop in 1870, 6511er ceut. in 1860

1 
Gl per cent. in 181iD~ 

60 per cent. in 1849, an(l 59 per cent. in 1839. The portions of these states where the production is largest Ht'e in 
the billy counties, particularly on the highiands that lie on the divide between the lakes and the Ohesapenk(~ and 
Delaware bays and on the lower mountains and hi.Us tha,t form the outlying ridges of the Appa.lacllhm system. ln 
mauy such places, where a comparatively thin soil is found, it is a somewhat important crop. 

It will be noticed that the crop is grown in the cooler parts of tbe country-in tlio regions that nro hill.Y or 
mountainous, and in regions of small farms. New England prodnc.es over a million bushels, aml thl\ milhlh~ 
.states over eight and a half millions, these together producing over 80 per cent. of the crop. The other stn,t.cs 
lying along the northern border-Ohio, Michigan, aucl Wisconsin-with the monnt!1i11ons belt extending down 
into Maryland, Virginia, and West Vil'ginia, produce a million and a half bnshels more, these nltoget11er prmlncing 
upward of 94 per cent. of the crop of the country. Buckwheat appears again in considerable quantities in Oregon, 
where the climate and soil are well adapted t.o it, the fertile soils of the prairie region and the warmer cliirntte of 
the South being alike unfavorable to its growth. 

The table of grain distribution according to altitude (Table XVIII, p. 13) shows that a relatiyely larger 
proportion of the crop grows ai altitudes above a thousand feet than of either of the other grains, a.nd the tables of 506 . 
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distrib11tion according to temperature (Tables XIX, XXI, p. 14) show that a relatively larger prnportion grows 
with a lower temperature tlutn u.ny of our other grains, unless it be rye. Auel so, too, of raiinfall (Tables XXII, 
XXIII, p, lU). Whether consicforecl in respect to annual rainfall or to the summer rainfall, it is most abundantly 
l)l'Oclncecl in the moister portions of the United States. 

The distribution by latitude shows that thrcc-ii.f'ths ( 50 per cent.) of the cr©p grows between latitudes 41° and 43°, 
and upward of four-fifths (80.8 per cent.) between httitudes 400 an cl 440. The center of production, tllen, lies farther 
north than that of any of our other cereals. It belongs to the cooler and rougher regi.ou, with hillsicles and thin soils, 
and on small forms pursuing mixed farming. It docs not :follow, however, that it belongs to poor regions agriculturally, 
for over much of the region which produces buckwheat the aggregate value of the tot.al agricultural production, 
consil1ered ver hea(l of popufation engaged in agriculture or considered refative to the amount of improved lauu, 
is as great as in some of the more favored regions for growing whmtt and corn. For such a rogion under consideration 
the crop is a useful one. Even in the regions of greatest production buckwheat is rarely n staple crop, and it js 
often grown merely ns an adventitious one. The time of sowing extending from the month of May to the midclk\ of 
August, the most usual time being in tho Inst half of June or the ilrst half of Jul,y, it frequently replaces some other 
crop sown earlier, but which has met with some accident or casualty. For instance, if corn is destroyed by a very 
late frost, the land is still available for a crop of buckwheat. A particnhtrly late spring· or inopportune storms urny 
prevent the phmting or sowing of some other iutelll1ec1 spring crop, aucl the farmer, not wishing to lose entirelJ' the 
use of his land for the summer, puts in buck.wheat, and often harvests a profitable crop, where, but for this, there 
would have been only loss. Agitin, in the clearing of land from stones or stumps, or in clearing it from weeds, the 
htncl may be l)lowed and tilled Into enough in the season to kill the weeds, am1 a crop of buckwheat then be sown on 
it, which acts still fa,rther as a weed-exterminator by smothering them, and in this way the crops become inchlentally 
nscfnl. Inasmuch as buckwheat will ilonr!sh upon a poor aucl worn-out soil, it is frequently sown on such larnls 
preliminary to 1:1omething else. The amount of straw proc1nced is often very large, is very 1:1oft mu1 snecnlent, 
ensily rots, but is useless for forage; so it may be })lpwed in green, and, makiug an excellent green mmrnre, much 
buckwheat fs sown for this pnr11oso which does not figure in the census returns. Aga.in, on small farms, and 
particularly on grain farms, where it is difficult to secure help, or where most of the farm labor is employed by the 
month, the times of putting in the crop nind harvesting it come when there is less pressnre of work, mid hands may 
thus be employed at a shtck season; and so on through a variety of contingencies this crop plays a useful and a 
paying part in mixed forming, even though it i.s not a staple ancl its yield is ca.pricious. 

The ;yield, perhaps, is more uncertitin than that of any of onr other cereals, but in good yc11rs mid under g·ood 
<iom1itions it is often very lu.rge and very profitable. While frequently falling as low as fi bushels, it also :frequently 
rises abo,'e 30, and sometimes to 40 or 50 bushels. In those states wl.tich lH'Od11ce the most of' the crop 30 bushels 
per acre is considered a ra,ther largo yield, i1lthoug'lt in favorable years this is not by any means unco111111011, and, as n. 
whole, the cro1) is considerell a remunerative one. Tile states where wo ftrnl the greatest production are all of them 
populous stlttes, where there is a la,rge local demand for the grain in the numerous small towns and villages. It is 
CSJ)ecially esteemed by the fa,rmer for :feeding swine and llOultry. There is also some buckwheat sown incidental to 
the making of honey. Although the amount. is not larg·e, yet farmers keeping bees have this fact in rniml, all(l in 
many regions of the United States where the crop is scarcely grown at all for g·rain, particularly in the tier of 
states lying· just south of the i)rincipal production, as in Georgia and Tennessee, it is quite common to foul 
buckwhoat-fielcls sown simply as bee-pastures. The abuuclance and the :fragrance of tho flowers peculiarly ltclapt 
it to this rmrpvse, and lmckwheat honey has 11 place in most of our markets. All of these considerations taken 
together, no one of them being very ilnporhmt, make the c+op one which will continue to be cultiYated, particularly 
on the small and moderate-sized farms u.ml in the regions atlaptec1 to it, anc1 these various uses give it a vu.lne 
greater than the census returns would apparently indicate. 

Buckwheat is but. spa,ringly used as a bread-plant in the Old World outside of H.ussia. It is grown somewhat, 
and its meal is mixed with others for some of the coarser kinds of bread, particularly iu the rougher, mo1mt:tiuous 
regions of the continent. In England it is sparingly cultivated as a foocl for poultr;r and game, particmlarly for 
l)heasants. But., as a whole, it is everywhere a cereal of minor importance. In the earlier hh;tory of this conntr;y 
it had a much greater importance than uow. In some of the British provinces it still retain<; much of that 
import~ince. Thirty years 11go 1111 eminent Scotch ag'ricultural writer, trav~ling through those provinces, said tlmt 
"three-fourths of all the bread consumetl" in certain districts "is made of buckwheat. It is chiefly uslld in the state 
of thin cakes, called pan-cakes", etc. (Johnstcni's Notes on North America, Edinburgh, 181H, I, p. GD). His rc:mmrks 
regarding the cultivation of buckwheat have a peculfar interest to us at this time, as sllowing how abnrnlauce of 
proclnctiou may be consic1erecl an evil. Ile says that the grain is sufficiently nutritious; that those accnstome(l to 
its use say that it gives more strength than any other food; that it is very i)alatable, etc., and continues: 

But the objection to it as 1t staple foocl of tho peo1Jlo consists in tho case with whieh it 01111 be mised, the rnpi<lity of its growth, tho 
small quantity of seed it requires, th() sloviiuly anil unskillful husbandry which is snfficiout in favorable seasons to BllCttre avomgo eropB, 
mul tho casualties to which tlrn crop fa liable from the seasons. It. grows on very poor land, from which JlO other grain erops in 
:romnnorativo quantity can be obtained, ancl it is mroly favored with tho luxury of manure. Like tho potato, therefore, it lmhtces u,u 
indolent and slovenly and exhaustive culture; aucl, sup11osiug the crops fail, the poverty of the laml and want of skill in tho farmer will 
roncfor it difficult to replace it by other crops which demand more industry, more skill, and more attention. 
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'fhe qualities which he here describes, however, render the crop a vahmb1e one, ~s b~s a.lretttly be~n exvlai.neit~ 
These characters gave it a value in colonial days which it bas ceased toh~we. Flourrnhmg ?npoor soils, cspecmlly 

adapted to hilly and rough regions and to a rigorous climate-its seeding tJme lH=-ing so lttte m the ~nmnwr that. Um 
promise of the other crops could be n10re or leas predictecl-it was then an important erop, osp(~emlly wlwn, lrom 
unpropitious seasons, other bread crops seemed likely to fail, and before railroads put t,he. olcler and rougltl':~ statcH 
in competition with the more easily tillable regions of the West, and while we were wo~·kmg ont the expor1mtmtnl 
part of our agricultural problem. Down to within :fifty or aixty years it was u, very im~>O:'ht:•~ l>~·e1H~-p1ant. ov1~1· 
considerable portions of the country; but for a wllole generation now the crop has been o~ l~llt~uush1~1g !m1~ortn1w.1 , 
the production decreasing, both relative to the popnhttion ancl to the ot;her eereuJs, unt1l 1t is too ms1gmtlrnu1t lit 

amount to prod.nee any material effect on tile breacl supply of the country at largo. Tllo crop of 1870 n.monntt\1l t{~ 
only 11.8 pounds per inhabitant of the whole United States (reckoning 50 pounds per lnrnlwl of grnrn) j tlu~t; of 
1869> 12.7 pounds; that of 1859, 27.9 pounds; of 1849, 19.3 pounds; of 1839, 21.4 ~iou1Hls. ~\.lthong~1 of so ll~ht 
aggregate value, the loss of the crop would he felt by a large number of people with whom its use for hl'eakfuHt 
cakes in winter has been established so long by cu~tom and tradi~io.n. Formerly buckwheat cakos arnl otlwr 
preparations of its ftour in a measure took the place of bread in the po01·er wheat regions when otlwr ln·ml<l crops 
were unusually short for any cause, but now its use for breakfast cakes is more of tho 1mture of 11 lnxnrr thnn of 
a necessity, and buckwheat cakes have ceased to be clleaper than wheat bread. In onr larger eit.ieH tlrn ilonr 
now sells at retail about as high as good flour does. 

NATURAL HISTORY OF BUCKWHEAT. 

Buckwheat is a cereal only in the sense tha,t it is a bre<),d-plant. It does not l)elong t>t> tlHI orde1· of phnt~ kn\\Wrt 
to botanists as Graminew, but belongs to the order Polygonaaew and the gcuns Polygonmn. '!'his is a largt~ g<•nnH1 
embracing at least 150 species, some botanists, indeed, reckoning the number at lllOl'O than twice that, amo11Ht., Um 
species being pretty well distributed over the earth, some one or more of tlicm inhn biting nnnrl~· t\Y~TJ' PO\m\r)'. 

They have a great variety of properties aml habits, many of them confaiuing tm ncricl principl11, nnd HOJIHl l1l1ing
actually poisonous. Our smart-weeds belong to tllis genus, as do also some of our bind.,wGc<hi. All tho spt~de.-i 
have three-cornered seeds, or grains, and many of tllem contain starch. 1fany 1-'.pt:cim; of this gemu~ grow rn1t i\•11 
and wild in eastern Europe and western and northern Asia, aud there originated tho two svecies which togol.11t•r 
constitute buckwheat. The ordinary varieties cultivated in this country belong to tho splleies J>olyr1onumfa.r;op,1Jr11m. 
This is supposed to be a native of Siberia; it has long been cultivated in the mistom countries, nrnl was l)l'Olmhl,y 
introduced into Europe in the middle ages. Some authors say tlmt it was iutroducecl from tho Inn-st hy tho rt1tnruing 
Crusaders; others that it was introduced into Spain from Africa by t.11e Moors, and the li'retwh nnurn ( nM 1mr1w1,qin,. 
Moorish wheat) is founded on this supposition, Our name, lmckwheat, if! dm·ivcl1 from tho Gol'Jlmn Buuh-1coizem 
(beech-wheat, the shape of the grains being that of the heech-unt). .Another species, 1'. Tartartcum, which 
originated on the plains of Tartary, is more sparingly cultivated, both in tlle Old Worhl und hl'l'C. 'l'lHl 1lrst Ima 
been the longest cultivated, exists in the largest number of varieties, and constitutes tlrn bulk of tlie erop in this 
country; the latter is cultivated in the cooler and more morintainons parts of Europe, because it is lmrdior a11d will 
succeed where the other species fail, and is somewhat grown in New Brunswick, in Novn, Scotia,, in Ctmu<hL, and to 
some extent in Maine. The fl.our is said to be inferior to that produced from J>. fagopyrmn, m1d Bm'OJlO!lll writers 
say tbat it is slightly bitter; but in this country the two species go together in the mnrlrnts, n.nll most far11rn1·a 
know them merely as different varieties of the same species. Buckwheat, then is a crop in most fa'ror in regions 
where the soil is light and where other cereals are particularly liable to cla~1age and is well adapted to Mlly 
regions and to small farms with mi:x:ed cultivatio:n; but it is an uncertain crop. 'All the vnril,Li<~s :flonri1:1h l>c1:1t 
on rather light soils without fresh manure. On too rich soils the straw is liable to be too heavy and soft, urnl 
consequently to lodge, and the seed is liable to be blighted. 

OHEMIOAL OOMPOSITION OF BUCKWHEAT. 

Inasmuc~ as there were no recent chemical analyses of ..American buckwheat, eitlier of tho gI'ltin, :flour, or otbcir 
food pr~parat10ns, I have had a few made (Table XXV, p. 43). The proportion of bran is greater thail in whcnt, but, 
comparmg the :fl.our, we find the albuminoids in considerably smaller amount, as well a.s exceedingly variable, r~iuging 
from about 4 to 8 per cent., th~ a:erage o~ wheat flour being over 11 per cent., and the lowest is higher than the best 
buckwheat fi~ur. The starcll 1s m larger amount, the percentage of oil being about the same, or in the flour a little 
greater than m ~he wheat :flour. We see from this that the popular belief tha,t buckwheat is less strengthening 
and n;iore fattemng than wheat for either man or beast is founded on a chemical i·eason. It is probable that the 
pec.uh~r aroma of well-browned buckwheat cairns is derived from the decomposition by heat of some essential oil 
which is here classed among the fats. r 

Such chemical anal,Yses are imperfect in that they only show the a.gg1·egate percentages of groups of 
substances; ~hat i~, ~ll the nitrogenous compounds are detep1~ined together an cl classed as alhuminoids. Starch, 
gu~'. sn~ar, ~nd i:nmilar substances, as carbhydrates, and consequent1y special compounds or peculiar pl'iuciples 
existmg m mmute quantities but bel · t th J ' 
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~ncl have great economic interest in a.uy gtoup, ancl yet be unknown chemically either as to character or the 
quantity in which they occur in the grain. As previously stated, buekwheat belongs to an order of plants many 
of whose species lutve peculiar medicinal principles. It is probable that some such exist in this cultivated grain, 
affecting its physiologica.l value as food for man. It is a widespread belief that when buckwheat cakes are used 
as a considera.ble substitute for bread they cause a feyerish condition of the system, which manifests itself in 
eruptions of the skin, ttncl bemtuse of this some medical men condemn buckwheat in toto for human food. It is not 
probttble, however, that their sentiments will ever become popular in a land of buckwheat cakes. 

'l'he allmmiuoids of buck.whmit, which are analogous to the glt1ten of wheat in chemical composition, have very 
differenb pm1iferous qualities from the albuminoids of either wheat or rye. While probably equally nutritious so 1 

far as they go, they are not so tenacious in their physical character, and a light bread is not readily made from 
buckwheat flour. With suitable precautions, however, light cakes can be made. In practice it is common to 
mix tile flour of lmckwherLt with wheat fl.our. The latter not only make tho cakes lighter, but they brown better, 
and their appearance is improved. Sonrn use Gmham flour for this pnq1ose, aud in districts where mic1c11ings can be 
0btaiued they are often used for this purpose. 

The fattening qualities of the grain when fed to animals, and especially to poultry and pigs, are universaHy 
recognized among farmers and others, an cl there is a widespread belief that a duo proportion of buckwheat stimi.1lates 
hens to a more fruitful production of eggs. " 

OULTIY AT ION AND TREATMENT OF BUOKWHEAT. 

A ligllt, dry soil is the best, for tho crop. The ground, if it is at ltll roug·h, is plowed and harrowed before 
sowing. The seed is then sown broadcast, from two to five pecks to the iwre1 according to locality, and tho crop 
mceives no tifter treatment. The timo of sowing extends from tlrn first of :M:a.y to the middle of .August, 
according to the locality, the favorite time over most of tho region producing nearly all of our buckwhea.t being 
in tho lasb ha.If' of' June. In some districts, however, the ettrl~r part of July 1s preferred, this depending upon the 
altitude t1ncl npon tho liability of warm weather Ia.ter in the season blasting the flowers. The :fiowe1's a.p1lear while 
tho phiut is still small, and come on in succession until killed by the frost. The seed also comes to maturity at 
different times1 having gmin a.t every sta,ge of growth at the time when the frost comes. It is usually harvested 
when the earliest seed is fnlly ripe, but sometimes, owing to an ino1>portune warm spell, the earliest flowNS a.re 
blasteu by heat, a.nd in that case a later production of seed constitutes the va.lnable part of the crop. In m1:y case 
the crop mnst stand until it is matured. It is cspecfally liable to injury by frost coming before it is fully ripe. It 
is cut by oither cradle or machine, cnretl in small conical stooks, ltncl thrashed as soon as it is dry enough. The 
coarse mid very succulent strn,w is difficult to clry at the time of year when the crop is harvested, and consequently, 
if stacked, it is liable to hea.t. The straw is worth little for forage, is not nutritions, and some farmers say it is 
positively injurious t.o cattle. 

Oomparatively little attention has been imicl to the specia.l improvement of varieties, largely clue to tho fact of 
the small rela.tivo imporfamce of tho crop. There are, therefore, comparatively few varieties cultivated: In reply to 
schedule question 139, "What va.rioties of buckwheat are most grown i'7 "silver.hull" fa returned in a majority of 
answers from the states where the crop is most important. This is considered the best va.riety, stays in flower longer 
than any other, ripens a few cfays earlier and more uniformly, and yields· better, some say" nea.rly double". Silver· 
hull, with the irnle:finito "common", "black," a.nd ''gray", coustitute nearly all of the answers. Tho "r?ngh" 
variety returned a fow times from Maine is probably the Tartarian. 

Buckwheat is peculiarly exempt from disea.ses a.nd from ravages by insects. Its princi~ml mishaps are duo to 
climatic causes, excessive drought or heat during growth, or to early frost. For such misha.ps there is no remedy, 

INSECTS INJURIOUS TO BUCKWHEAT. 

Bnckwheo.t is little suhjeot to the attacks of insects; indeed, so g1·eo.t is its immunit.y that tl1e planting of it is aomotimos rocommendeil 
na n monns of dl'iving insects away from fields (a). · 

Nevertheless some insects, espoci:llly those which foocl irnliseriminatoly npon whntovor plants conHJ in their way, feotl occasionally 
upon this i1hint, Among these aro the W·markecl ont·worrn (Agtotia clandcslina), the larvn of the whito·linlld morning sphinx 
(Deifophila li11cata), the fall nrmy.worm (Lapl1ygm<tf1•ugi1>tl'da), and i<ho Rocky JI.fountain locust ( C<tloplcm1a api•otus), all of wJ1ich have been 
treatecl of previously iu the sec·tiona on wheat iusects or 011 thoso injurious to maize. 

OTILIBH OEim.ALS 000.A.SIONALLY GROWN. ,. 
Hero aml there in the United Sta.tes small qna.ntities of other cerea.ls a.re raised whoseuames hq.ve been already 

enumerated. Dnrra has often been introduced, and some thirty or forty years ago it ha.cl an extensive tria.l in the 
.southern states. Here and there it lingered in cultiva.tion in a sm~tll way for ma.ny years, but it has finally been 
droppecl everywhere east of the drier plains. It ha.s recently aga.in attracted some attention in Oaliforn\a, ancl it 
is probable that it will ultimately be a crop of some considerable importance in that state, .Arizona., New Mexico, 
and Texas as food for cattle, ponltry, and so on. Although it is not at an probable that itwm ever rival in amount 
-<>f production either of the other cereals already grown, it will l>roba.bly occupy a place in their agriculture similar 
.to tkat occupied by buckwlleat in eastern agriculture. 

·~~~~~~~~~~~~~~~~~~~ 

a Riley, 7th Rept. Ins. Mo., 1875, p. 43. 
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In southern California Ia.rge :fields of canary grass are seen. I know of no other l>lnc(1 i~1 :1w United Stnt1.•s 
where this is raised as a crop. In Ventura county and other places sontlt of SnuttL Barbara it rn rt!putt~tl to bu of 

very profitable cultivation. . . 
Then there are various millets raised for forage here and there. In certain loenllt.ies th mm are nir~· popula I', nnt 

only for the hay or str~tw, but for the seed; but the aggregate mnonnt g-rown in the U11i te<: St:itte1:1 fa tltn nH'n•st 
trifle compared with the other cereals, and it does not look as though their enltivation would 11wrrnrne. '.I'lwy ha\·n 
been on trial and cultivated here and there since colonial da3·s, and t.lloy appear to lrn, nt-i !L wlwlo, no m1n·o 
abundant now than they were a generation ago. 

One of the millets known sometimes as Italian millet, at others a,s Indian millet (Somhum v11tr1ate), extm1Hh"l'ly 
gTown in the Old World for its g·miu is cultivated in various llOrtions of the Unitrnl Stutl•t-i for it Ym·y dim•rt•ut ' " . purpose. It is the broo11i corn. This use of the material, so far as I have been all lo to hmm, llelongs ulmoRt (•11t1rl'ly 
to the United States, and appears to have originated here, whether, ltowc.wer, in Now Bn~larn1 or iu mtHt t•rn X1•\,. 
York I do not know· but its greatest cultivation has been in ensteru and central }fr.w York, th11 l\lolmwk \'HllPy 

' t . being especially adapted to it. I~ has been carefully developed for the brush ratlwr than for t!HI fWPtl, nm llH its 
use for brooms requires that it be cut long before it is ripe its seed is of bnt lit,tlll irnportmH:C'. Jt. iH clni111t•ll that 
if allowed to stand until ripe a large yield of seed is produced, weighing ,10, ·H>, or 110 llOlllHlR JH~l' hm;lwl, whic:h iK 

very nutritious as a food for swine anll cattle, but it is so much inferior to I11dia11 eorn aK a .fot•tl for uni111ulH that 
it will never be extensively cnltiwited here as a cereal. 

Here and there some other one of the different cei'eals already mention eel urny b(I i'ouJ1(1 culti ntt'rnl fnr folllW or uK 

a matter of experiment, but the aggregate product of tlrn whole of them, n<l<litimml to tlw six whosl1 c111th•1ttio11 hm; h1•L1ll 

spoken of more in detail, would amount to not more than a very few tlto1uH11Hl buslwls per ;yt'Hl'o Tim t 1Ht a lllhdwcl 
cereals have been so long cultivated, are so differentiated into varieties, so a<1nptecl to <lif{'prcmt phases ot' cttltimtinu 
and to the various uses to which man applies them, th~t it seems lH'obnble tltat the m1111h<.1r 'rill not Im mntt•riullj' 
increased in cultivation, and, moreover, in our agriculture Indian corn so woll jllls a part wllich in other 1•ou11tl'il!i'I 

is occupiecl by a number of other plants, either for fomge or bread, that it will donbtfos8 c011ti11 m1 lo c•xclmlt• vnriou1-1 
species wl10se cultivation is practiced elsewhere. The elimination of many of' tlin minor cull iyatt\<l :-ipt•tdl!S fr()lll 

our agriculture is largely clue to the specialization of production and of motl10d that Juts g01w nloug with mm!t•rn 
progress. 

THE CHIEF FACTORS INVOLVED I.N GR,AIN PJ:WDUO'.rJON. 

Our present enormous grain production is the result of a variety of conditiom1 nrnl factors, no mill or two of whil'l1 
will account for all its features, and the relative importance of each would strike clitforent vori>otrn <1Hi1.11 llill'orcmtl~-. 
Hence, writers on the economical, political, and social phases of onr agriculturo m11yfra11w n.11',\' tliffl\l.'P111;urg-m1w11ts 
by placing different values on theHe nnlike factors. It may be well to enumerate tho prinei}lal orws lleJ'orn tlili<.!IIHKiug 
any of them more in detail. 

First. A great breadth of fertile land, much of it easily tilled, and especially aclapte<l to gmiu·rui::iing. 
Second. A favorable climate for the growth of crops nnd for securing· tho lutrvest. 
~h~rd. Our land laws are such that the sale and transfer of land mo governed by tlrn cn·dinury vr.inci}lltH~ 

pertarnrng to other propert31
• A good title is eaisily secured and easily transferred. 

, F?nrth. Our homestead and pre-emption laws make it possible for any man to acqniro foutl. 
Fif~h. There are no special privileges carried with the ow11ersl1ip of land, and lund has to bear 110 more thun its 

share .of tlJe burdens of taxation, while universal suffrage tends to keep clown the taxes. 
. Sixth. As a result of the above, most of the grain farmers own the lnncl they till, and they iu·o free to till it us 

they please and to adapt their methods to their own tastes aucl tlieir own special 'conditiomi. 
S~venth. There is no peasantry, and. agricultural labor is socially respectn.blc. 
Eighth. Politicalliberty, and along with this perfect freedom to form associations antl organizations, in order tc> 

further the ends of this industry. · 
Ninth. The race, traditions, and previous history of the people. 
Tenth. An enterprising and free agricultural press. . 
Eleventh. ?fficial departments ?f' agriculture attached to the general and stato govm:nments. 
~welfth. 'Ihe profits of the busmess are here more widely distributed among tho actual workers than is till\ 

case m ,any other department of production: whence special incentives to indnstr,y aud thrift. 
Thirteenth. There is no standing army to cl, 1 b , " f· t'· f' 1 · · · 

l d lcl raw a ornrn rom ue rn ch<, the cost of whose mmntonuuco the 
an won ha Ye to pay. 

Fourteenth. Social and intellectual cl 't· 11· J h ] · 
1 . , con 1 10ns w ic i ave ed to the wide use o:f labor-saving machines and 

a so to an mtell1gent management of the farms ' 
Fifteenth. Facilities of transportation. , . 
This by no means exhausts the list· th ' ' 1 , h · 

to b f. ·th . ' · esc are sunp Y t e more promment factors, and only a imrt of them ucml e tu er considered here. · . 
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